Species Diversity and Density of Birds in Kuching City, Sarawak, Malaysia by Jong, Elita Mei Qi
ýAys4C 
"GN 




ý ' D " i " . ' It ilitsJ e'
SPECIES DIVERSITY AND DENSITY OF BIRDS IN KUCHING CITY, 
SARAWAK, MALAYSIA
Elita Jong Mei Qi
(35935)
Bachelor of Science with Honours 






Please tick (SI) 
Final Year Project Report
Masters 
PhD
DECLARATION OF ORIGINAL WORK 







I -ýli ný} mgt- ý -ý 
X5935 Fact\1ý_ýf 
_ esource _ ýýeýc _o, -- -------------- (PLEASE INDICATE STUDENT'S NAME, MATRIC NO. AND FACULTY) hereby dclare that the 
cds ýn Xycý__ Cý_ Sacgwg_ ýsýo, work entitled=- -- --- --a -- is my original 
work. I have not copied from any other students' work or from any other sources except where due 




Emo. loci m6 Qi 





4""------------ - - (SUPERVISOR; S _N
work entitled 
ý&ý-
above named student, and was submitted to the "FACULTY" as a * 
conferment of ------ 4f----------------------------------------------------------
E) her rrertifies that the
wa prepared by the
partial/full fulfillment for the 
(PLEASE INDICATE THE
DEGREE), and the aforementioned work, to the best of my knowledge, is the said student's work.
, A I r tReceived for examination by: Date: b 1--J 
(Name of the supervisor)
I declare that Project/Thesis is classified as (Please tick (, 1)):
Q CONFIDENTIAL (Contains confidential information under the Official Secret Act 1972)* 
RESTRICTED (Contains restricted information as specified by the organisation where
R
research was done)* 
OPEN ACCESS
Validation of Project/Thesis
I therefore duly affirm with free consent and willingly declare that this said Project/Thesis shall be 
placed officially in the Centre for Academic Information Services with the abiding interest and rights 
as follows:
" This Project/Thesis is the sole legal property of Universiti Malaysia Sarawak (UNIMAS). 
" The Centre for Academic Information Services has the lawful right to make copies for the 
purpose of academic and research only and not for other purpose. 
" The Centre for Academic Information Services has the lawful right to digitalise the 
content for the Local Content Database. 
" The Centre for Academic Information Services has the lawful right to make copies of the 
Project/Thesis for academic exchange between Higher Learning Institute. 
" No dispute or any claim shall arise from the student itself neither third party on this 
Project/Thesis once it becomes the sole property of UNIMAS. 
" This Project/Thesis or any material, data and information related to it shall not be 
distributed, published or disclosed to any party by the student except with UNIMAS 
permission.





Notes: * If the Project/Thesis is CONFIDENTIAL or RESTRICTED, please attach together as 
annexure a letter from the organisation with the period and reasons of confidentiality and 
restriction.
[The instrument is duly prepared by The Centre for Academic Information Services]
Pusat Kriraut MaWYpst Aksreeik 
UNIVERS1Ti MALAYSIA SARAWAK
Species Diversity and Density of Birds 
in Kuching City, Sarawak, Malaysia
Elita Jong Mei Qi
35935
The Final Year Project is submitted in partial fulfilment of requirement for degree of 
Bachelor of Science with Honours 
(Animal Resource Science and Management Programme)
Faculty of Resource Science and Technology 
Universiti Malaysia Sarawak 
2015
DECLARATION
No portion of the work referred to in this report has been submitted in support of an 
application for another degree of qualification of this or any other university or institution 
of higher learning.
16e I
ELITA JONG MEI QI 
Animal Resources Science and Management 
Department of Zoology 




The author is most grateful to her supervisor, Professor Dr. Andrew Alek Tuen for 
his invaluable guidance, supervision, encouragement and helpful comments throughout this 
study. Special thanks are extended to the laboratory assistant, Mr. Isa Sait who taught her 
the method of conducted the sampling. The author also wishes to thank University 
Malaysia Sarawak (UNIMAS) for providing the binocular for the sampling purpose.
Besides that, the author would also like to thank the Sarawak Forestry Department
(SFD) for the permission given to do the sampling at the Kuching City.
Apart from that, thanks also to postgraduate student, Ms. Audrey Voon who helped 
in the data analysis. Warmest thanks to the undergraduate students particularly Ms. Arleen 
Hong and Ms. Yap Pui Kwan for their help during the sampling periods and Ms. Rahimah 
Binti Anni for her help in the data analysis.
Finally, the author would particularly like to thank her family members for 
supporting, encouraging and helping her throughout the study. Sincere thanks are also due 
to those that have helped the author throughout this thesis writing.
11
Pmt KLidalat Maiclrrat AkadcnW, 
I nvNFRRITI MALAVqA SAR AWA v





Table of Contents ...................................................................... 
III 
List of Abbreviations ................................................................. V 
List of Tables ........................................................................... 
VI 
List of Figures ......................................................................... 
VII 
List of Appendices ..................................................................... VIII 
Abstract ................................................................................. 
1 
Introduction & Objective ............................................................. 
2
Literature Review ..................................................................... 5 
2.1 Species diversity and density of birds ................................. 5 
2.2 Urbanisation ............................................................... 10 
2.3 Urban area ................................................................. 10 
2.4 Effect of urbanisation .................................................... 12
Materials and Method ................................................................. 14 3.1 Sampling site ............................................................. 14 
3.2 Sampling method ......................................................... 15 
3.3 Identification .............................................................. 16 
3.4 Data collection ............................................................ 16 
3.5 Data analysis .............................................................. 16 
3.6 Statistical analysis ........................................................ 18
Results .................................................................................. 19 4.1 Bird species observed ................................................... 19 
4.2 Microhabitats of birds ................................................... 21 
4.3 Species accumulation curve of bird species .......................... 22 4.4 Species diversity of birds ............................................... 24 
4.5 Species density of birds ................................................. 25 
4.6 Species similarity of birds .............................................. 27 4.7 Number of birds in different period of time .......................... 28
Discussion .............................................................................. 29 5.1 Factors that affect birds in Kuching City .............................. 29 
5.2 The species diversity and density of bird in Kuching City......... 32 
5.3 Migrating bird ............................................................ 33
Conclusion and Recommendations ................................................. 34 
6.1 Conclusion ................................................................ 34
III
6.2 Recommendations ........................................................ 34
References ............................................................................. 35
Appendices ............................................................................. 39 
Appendices I .................................................................. 39 
Appendices 2 .................................................................. 
41 
Appendices 3 .................................................................. 59 
Appendices 4 .................................................................. 61 
Appendices 5 .................................................................. 62 
Appendices 6 .................................................................. 63 
Appendices 7 .................................................................. 64
IV
LIST OF ABBREVIATIONS
GPS Global Positioning System 
hrs Hours 
km Kilometer 
UNIMAS University Malaysia Sarawak
V
LIST OF TABLES
Table Descriptions Page 
1 Summaries of the previous study on the avifaunal. 8 
2 Species and relative abundance of bird observed. 20 
3 The bird species diversity in Kuching Old Township and New Township. 24 
4 Density of birds in Kuching Old Township and New Township. 25 




1 Distribution of Large Urban Area Population in the World. 12 
2 The map of Kuching City. 14 
3 Example of line transect method. 16 
4 Classification and interpretation of similarity index. 17 
5 Total number of birds in eight sites against microhabitat of birds. 21 
6 Number of birds against microhabitat of birds in each study sites. 21 
7 The microhabitat of each species of bird preferred. 21 
8 Bird species accumulation curve for three sampling occasions. 22 
9 Family chart of bird species in Kuching City. 23 
10 Species Richness Estimators Curve in Old Township and New 23 
Township. 
11 Detection probability against perpendicular distance in meters for 26 
birds observed in Kuching Old Township. 
12 Detection probability against perpendicular distance in meters for 26 
birds observed in Kuching New Township. 
13 Number of birds in different period of time. 28
VII
LIST OF APPENDICES 
Appendices Descriptions Page 
1 Photo of birds found in Kuching City. 39 
2 Sampling data sheet. 41 
3 Microhabitat of birds. 59
4 The t-test analysis results of bird species diversity between 61 
Kuching Old Township and New Township.
5 The t-test analysis results of bird species density between 62 
Kuching Old Township and New Township. 
6 Chi-square table for number of bird individuals in each species at 63 
Kuching Old Township and New Township.
7 Chi-square table for number of bird individuals in the dominance 64 
species at Kuching Old Township and New Township.
viii
Species Diversity and Density of Birds in Kuching City, Sarawak, Malaysia
Elita Jong Mei Qi
Animal Resources Science and Management Programme 
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University Malaysia Sarawak
ABSTRACT
This research on urban birds was conducted between November 2014 and February 2015 at different part of 
Kuching City. The purpose of this research was to study the species diversity and density of birds in the old 
part of Kuching City and the recent develop urban area. Bird observation was carried out twice, morning 
between 0700. to 1100h and evening, between 1600 and 1800h. The length of each line transect was one 
kilometer. The data was analyzed using EstimateS 9.1.0, PAST 3.06 and Distance 6.2. A total of 761 
individuals comprising of 9 species from 5 families were recorded. Eurasian Tree-Sparrow (Passer montanus) 
was the most abundant species recorded with a total of 262 individuals followed by Rock Pigeon (Columba 
livia) with 224 individuals and Asian Glossy Starling (Aplonis panayensis) with 101 individuals. The density 
of bird was 16.716 individuals/ha in Kuching old City and 11.428 individuals/ha in Kuching new township.
Key words: species diversity, density, bird, line transect, Kuching City.
ABSTRAK
Penyelidikan mengenai burung bandar telah dijalankan antara November 2014 dan Februari 2015 di bahagian 
yang berbeza dari Bandaraya Kuching. Tujuan kajian ini adalah untuk mengkaji kepelbagaian spesies dan 
ketumpatan burung di bahagian lama bandar raya Kuching dan kawasan yang baru dibangunkan baru-baru ini. 
Pemerhatian burung telah dijalankan sebanyak dua kali, pagi antara 0700 hingga 1100h dan petang, antara 
1600 dan 1800h. Panjang setiap transek garis adaläh satu kilometer. Data yang diperolehi akan dianalisis 
dengan menggunakan EstimateS 9.1.0, PAST 3.06 dan Distance 6.2. Seramai 761 individu yang terdiri 
daripada 9 spesies dari 5 famili telah direkodkan. Eurasian Tree-Sparrow (Passer Montanus) merupakan 
spesies yang paling banyak dicatatkan iaitu sejumlah 262 individu diikuti oleh Rock Pigeon (Columba livia) 
sebanyak 224 individu dan Asian Glossy Starling (Aplonis panayensis) sebanyak 101 individu. Ketumpatan 
burung adalah 16,716 individu/ha di bandar lama Kuching dan 11,428 individu/ha di bandar baru Kuching.
Kata kunci: kepelbagaian spesies, ketumpatan, burung, garis transek, bandaraya Kuching.
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INTRODUCTION
Birds are in the class Aves. According to Gill et al. (2009) they are about 10,347 
species of birds known worldwide and can be classified into 39 Orders, 224 Families and 
2187 Genera. In Borneo, a total of 673 species are reported on this island, including 59 
endemic species (Phillips, 2014). Sarawak has approximately 530 species of bird species to 
date (Bruno, 2012).
Urbanization is the process of transforming landscape from rural to urban. An urban 
area (cities, towns) is characterized by high population density, buildings close to each 
other, motorized vehicle, and an industrial area. An urban area is known as a continuously 
built up land mass of urban development that is within a labour market (Wendell, 2012). 
An urban area contains no rural land. In 2014, the population in the world is around 7.25 
billion and the world urban population is accounted for 3.9 billion (United Nations- 
Department of Economic and Social Affairs, 2014).
In year 1995, the population in Malaysia is 20 725 374 and after 10 years the 
population increased to 25 843 466. According to Malaysia Statistic Department, the 
population in year 2014 is around 30.34 million which had increased about 10 million from 
the last 19 years. To add the urban population is more than 22000000. In Kuching, the 
population is 567,200 in 2005 and increase to 650,000 in year 2014. The urban area is 70 
square miles or 181 km2 in year 2014 (Demographia World Urban Areas, 2014).
The rapid process of urbanization had caused the loss of the world's biodiversity and 
the homogenization of the species, for an example in bird. Most of the urban birds are 
native in the city but there are also some birds which are cosmopolitan, such as the Rock 
pigeon (Columba livia). It is known that bird diversity declines as a result of urbanization. 
There are only 8% of native birds species can remain at a particular place after the process
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of urbanization (Aronson et at, 2014). Examples of this native species are from pigeons, 
dove, swallows, swifts and sparrow. This is because some of this species will use the 
structures of the buildings to build their nest especially in the city area which had many 
houses and buildings. A research that compare the species diversity and density of birds in 
Kuching old City and the recent develop urban area had not been done before thus it is 
important to carry out this study.
Research Questions 
As towns and cities expand, there will always be an old town centre and a new township. 
Is there any differences between the species diversity and density of birds in the new 
township and the old part of Kuching City?
What are the impact of urbanization on the species diversity and density of birds in
Kuching City?
Objectives
To determine the species diversity and density of birds in old part of Kuching City 
and new township. 
To compare the species diversity and density of birds in old part of Kuching City 
with the new township.
3
Hypothesis
Ho: There is no significant difference between species diversity and density of birds in old
part of Kuching City and the Kuching new township.
HA: There is significant difference between species diversity and density of birds in old
part of Kuching City and the Kuching new township.
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LITERATURE REVIEW
2.1 Species diversity and density of birds
Philippe et al., (1998) studied the bird abundance and diversity along an urban-rural 
gradient at two different cities which are Rennes and Quebec. Rennes is a city that has 
around 200,000 residents in Bretagne, France. The place was well vegetated and mostly 
surrounded by agricultural areas. The second study site is Quebec which has 650,000 
residents and located on the north shore of the St. Lawrence River. The place was 
surrounded mainly by forested landscapes. They surveyed the two cities by walking and 
observing along the plots and records all the birds they had seen or heard. The surveys 
were conducted in 1995 and 1996 during spring (March to June) and winter (January to 
February) time. From the study, they had found that the most three occurred species were 
the House Sparrow (Passer domesticus), European Starling (Sturnus vulgaris) and Rock 
Dove (Columba livia).
Esteban (2000) used the line transect method to study the avifaunal in an urban area 
in Madrid, Spain. He had recorded 14 species of bird at a wooden street and 24 species of 
birds at an urban park. The study was carried out in year 1997 and 1998 for four months 
from May to August.
Manoj et al., (2012) study the impact of urbanization on avian population at 
Amravati city, Maharashtra in India from January 2010 to February 2010. Amravati city 
was well-protected and surrounded by greenery, thus it was an important place for bird 
watching and studying. Using the line transect method, they had observed 61 birds species 
which 57 are resident species and 4 are winter migrant species using line transect method.
Rose-ringed Parakeet (Psittacula krameri) was the most common bird been found during
the study. The 4 winter migrant species was the Black Red Start (Phoenicurus ochruros),
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Common Sandpiper (Tringa hypoleucos), Pallid Harrier (Circus macrourus), and White 
Wagtail (Motacilla alba). 
According to Rey Mauricio and Glenn (2012), their study was conducted at Las 
Pinas-Paranaque Critical Habitat and Ecotourism Area in Manila Bay. These two places 
were covered by mudflats, mangrove forest and wetland. The study was carried out during 
the months of January and February in year 2004-2012. The method used was the bird 
monitoring surveys at different point locations. An average of 23 avifaunal species and 
3405 individual birds was recorded over the 9-year period. Endemic (Anas luzonica) and 
migratory (Himantopus himantopus) birds were the most common birds observed during 
the study. 
Next, a study of bird species diversity and richness in Dagona-Waterfowl sanctuary 
Borno State, Nigeria was carried out in 2009 by Lameed. He used the line transect method 
and a total of 135 bird species in 40 families was recorded during the study.
In Malaysia, a study of bird abundance in Kota Kinabalu Wetland included 
Mangrove Forest Reserve had recorded 3526 individuals that comprised of 83 species from 
31 families and 60 genera (Andy et al., 2005). The study was conducted for seven days, 
starting from 14 ̀h to 20`h November 2005 and point count method was used.
Next, Rizuan (2006) had carried a study on bird's diversity in UNIMAS, study area 
include the forest between east and west campus on August 2005 to March 2006. The 
method use was line transect. Rizuan had recorded a total number of 2478 individuals from 
66 species and 27 families. Eurasian Tree-Sparrow (Passer montanus) was the most 
abundance with a number of 418 individuals. The second highest species was Asian Glossy 
Starling (Aplonis panayenis) with 333 individuals. Next, were Black-headed Munia
(Lonchura Malacca) with 231 individuals and Dusky Munia (Lonchura fuscans) with 140
individuals.
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Ghani (2008) had carried out a study focusing on the use of line transect method to 
determine the diversity and abundance of avifauna. The study was started in November 
2007 for about 10 days in UNIMAS campus. He had recorded 52 species of 22 families 
around UNIMAS. From his data, Asian Glossy Starling (Aplonis panayensis) was the most 
abundance species to be seen which had a total number of 749 individuals and followed by 
Black-headed Munia (Lonchura Malacca) with 365 individuals and Pacific Swallow 
(Hirundo tahitiea) with 291 individuals. Besides that, 14 species of migrating birds were 
also been recorded. 
Syuhada (2011) had also carried out a study on avifauna diversity in UNIMAS 
campus from July 2010 to December 2010 using line transect method. Syuhada had 
recorded a total of 2162 individuals from 39 species and 22 families. Asian Glossy Starling 
(Aplonis panayensis) was the most abundant species to be seen with 439 individuals and 
followed by Black-headed Munia (Lonchura Malacca) with 364 individuals and Eurasian 
Tree-Sparrow (Passer montanus) with 304 individuals. 
A study of bids diversity in Putrajaya wetlands include forested area in March 2007 
and 2008 by Ahmad, Faid and Syaizwan (2012) shows that more than 1000 individual 
birds, comprised of a total of 82 species from 32 families, were recorded during the study. 
The method used was the line transect. 
A study of bids diversity by Audrey Voon (2012) had recorded a total of 11863 
individuals comprised of a total of 77 species from 43 families in UNIMAS east and west 
campus. The method used was line transect. From the study, Asian Glossy Starling (4917 
individuals) was the most dominant birds recorded followed by Eurasian Tree-Sparrow 
(867 individuals) and Yellow-vented Bulbuul (752 individuals). 
Zakaria and Rajpar (2013) had carried out their study about the density and 
diversity of water birds and terrestrial birds at man-made Marsh, Malaysia in March 2009
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to June 2010. They had recoded a total of 20010 bird individuals of 102 species using line 
transect method. From the 102 species of bird recorded, it is found that 79 species was 
belonged to terrestrial bird and 23 species was from water bird. 
All the above studies as summaries in Table 1 below were conducted in areas that 
have been left undeveloped (wetland, forest area) for the purpose of ecotourism and bird 
watching. There is only very few study that was conducted in the urban area but is at the 
forested landscapes, urban park, wooden street and well-protected area surrounded by 
greenery. From the paper that had been found there were none of the studies that has been 
conducted in residential and commercial areas of the city.
Table 1: Summaries of the previous study on the avifaunal.
Study Objective Location Sampling Method Results 
period 
Philippe Studied the bird Rennes and 1995 and Line The most three 
et al., abundance and Quebec 1996 during transect occurred 
(1998) diversity along an spring species were 
urban-rural gradient (March to the House 
at two different June) and Sparrow 
cities -Rennes and winter (Passer 








Esteban To study the Madrid, 1997 and Line 38 species (14 
(2000) avifaunal in an Spain. 1998 for transect species of bird 
urban area in four months at a wooden 
Madrid, Spain. from May to street and 24 
August. species of birds 
at an urban 
park). 
Manoj et Study the impact of Amravati January Line 61 species (57 
al., urbanization on city, 2010 to transect are resident 
(2012) avian population at Maharashtra February species and 4
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Amravati city, in India. 2010. are winter 
Maharashtra in migrant 
India. species). 
Rey Study the avifaunal Las Pinas- January and Bird 3405 
Mauricio in Las Pinas- Paranaque February monitorin individual; 23 
& Glenn Paranaque Critical and Manila year 2004 to g surveys species 
(2012) Habitat and Bay. 2012. at 
Ecotourism Area in different 
Manila Bay. point 
locations. 
Lameed Study of bird Dagona- Early wet Line 135 species; 40 
(2011) species diversity and Waterfowl and late dry transect families 
richness in Dagona- sanctuary seasons in 
Waterfowl sanctuary Borno State, year 2009. 
Borno State, Nigeria. 
Nigeria. 
(Andy et Study of bird Kota Seven days, Point Total: 3526 
al., abundance in Kota Kinabalu starting count 
individuals; 83 
(2005) Kinabalu Wetland Wetland from 14th to species; 31 
included Mangrove included 20th families; 60 
Forest Reserve. Mangrove November genera 
Forest 2005. 
Reserve. 
Rizuan Study on bird's Study areas August 2005 Line Total: 2478 
(2006) diversity in include the to March transect individuals; 66 
UNIMAS. forest 2006. species; 27 




Ghani To determine the UNIMAS November Line 52 species; 22 
(2008) diversity and campus. 2007 for transect families 
abundance of about 10 
avifauna. days. 
Syuhada Study on avifauna UNIMAS July 2010 to Line Total: 2162 
(2011) diversity in campus. December transect individuals; 39 
UNIMAS. 2010. species; 22 
families 
Ahmad, A study of bids Putrajaya March 2007 Line Total: 1000 
Faid and diversity in wetlands and 2008 transect individual; 82 
Syaizwan Putrajaya wetlands. include species; 32 
(2012) forested families 
area. 
Audrey Study of bids UNIMAS 11 Line Total: 11863 
Voon diversity in east and November transect individuals; 77 
(2012) UNIMAS. west 2012 to 17th species; 43 
'. campus. 
April 2013 families 
Zakaria Study about the Marsh, March 2009 Line Total: 20010 
and density and diversity Malaysia. to June transect individuals;
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Rajpar of water birds and 2010. 102 species (79 
(2013) terrestrial birds at species was 
man-made Marsh, belonged to 
Malaysia. terrestrial bird 
and 23 species 
was from water 
bird).
2.2 Urbanization
Urbanization is a process that in a relatively small areas there are rapid increase of 
people in the place that eventually forming a city. In 2010 more than half of the world's 
people live in urban areas and crowded less than 3 percent of the Earth's land area 
(Schneider, Friedi, & Potere, 2010).
In year 1950, world's urban population was 734 million and it increased to 1,352 
million and 3,198 million in 1970 and 2000, respectively (United Nations, 1991). The 
population in the world was around 7.25 billion in year 2014 and the world urban 
population accounted for 3.9 billion (United Nations-Department of Economic and Social 
Affairs, 2014). It is estimated that about 65.0 percent of the world's population will live in 
urban areas in 2025 (United Nation 2010).
2.3 Urban area 
The concept of "Urban" is continuously changed from time to time. The concept of 
urban was first defined during the 1947 census, in which villages with a population of 
1,000 or more were considered an urban area (Del Tufo, 1949). In the 1957 census, the 
area was expanded to municipalities, town council areas, town board areas, local council 
areas, new villages, or villages with 2,000 inhabitants or more (Fell, 1960). Then in 1970
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census, it is defined as towns with a population of 10,000 or more (Department of Statistics, 
Malaysia, 1977). In the 1991 and 2000 census was modified again, and urban areas were 
defined as gazetted areas, that along with their adjoining built-up areas had a combined 
population of 10,000 or more (Department of Statistics, Malaysia, 1995; 2001 a). 
The urban area is a function of sheer population size, land area, human population 
density, economic and social organization (Weeks, 2008). In Malaysia, the urban area is 
defined as area that had a population of 10,000 or more. Urban areas are non-agricultural. 
An urban areas are very developed and the place that had high population of human, 
building, car and industry area. The transport system is also more advance and convenient. 
The distribution of the largest urban area population (500,000 and over) is in Asia 
as shown in Figure 1. There are also 28 megacities in the world (urban areas over 10 
million population). Next, a total of 69 urban areas are shown with 5,000,000 or more 
population. The urban area with the highest population in the world is Japan at the Tokyo- 
Yokohama City - the population estimated in year 2014 is 37,100,000 (Demographia 
World Urban Areas, 2014). 
The largest city based on land area is in New York City, United State. The land area 
recorded for urban area in year 2014 is 4,495 square miles or 11,642 km2 (Demographia 
World Urban Areas, 2014). This is followed by Japan (Tokyo-Yokohama City) with 3300 
square miles or 8,547 km2. 
In Malaysia Kuala Lumpur has the biggest urban area of 1,606 km2 in year 2005 
and ranked at number 537 in the world (World urban areas, 2005). After 9 years, Kuala 
Lumpur is ranked at number 45 with 750 square miles or 1,943 km2 (Demographia World 
Urban Areas, 2014). The urban area has increased 130 square miles in Malaysia (Kuala 
Lumpur).
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In Sarawak, Kuching is ranked at number 480 with the urban area 181 km2 in year 
2014. The population of Kuching estimated in year 2014 was 650,000 (Demographia 




Figure 1: Distribution of Large Urban Area Population in the world. 
2.4 Effect of urbanization
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According to Siti Zakiah (2007) the reason of increasing in urban population is 
caused by both internal and international migration to urban centers as well as to develop 
the areas to the core towns. More amenities such as shopping mall, hotels, restaurants, 
cultural centers and theatres, home cleaners, private hospitals and clinics, and recreational 
spaces are required in developing the urban centers. In order to do so they had to clear up a 
lot of forest area to build up all these amenities. Thus, urbanization will lead to the changes 
in local biota and homogenize of birds species around the world's cities (La Sorte & 
Mckinney, 2007). The endemic native species of bird will still remain in the city but their 
species density declines (Aronson et al., 2014).
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